A simple model to predict the effectiveness of molecules that block attachment of human rhinoviruses and other viruses.
The binding of viruses to cell surfaces is often mediated by cell surface receptors. The use of soluble receptors, such as intracellular adhesion molecule-1 (ICAM-1) for human rhinovirus (HRV), CD4 for human immunodeficiency virus (HIV), and CR2 for Epstein-Barr virus, for in vivo antiviral therapy is under serious investigation. A number of synthetic compounds that affect HRV attachment and uncoating (termed WIN compounds) are also being studied. However, the mechanism behind the dose-response effect of these agents in preventing infection has not been clearly demonstrated. In addition to simple blocking (by receptors) or inactivation of binding sites (by WIN compounds) on the virus surface, other mechanisms of inhibition have been proposed and demonstrated, including cooperative inactivation of neighboring sites, receptor-induced viral attachment protein (VAP) shedding, virus particle inactivation, and inhibition of multivalent virus binding. We present a simple mathematical model to predict the effect of these molecules on virus infection by incorporating only the blocking or site inactivation step of the blocking molecule and its resulting effect on attachment. The ability of the model to reproduce the response of a virus to a dose of blocking molecules is used to distinguish the role of blockers in inhibiting attachment from the other mechanisms of viral inactivation that have been proposed. The model includes both the reversible attachment of the virus to its cellular receptor and to soluble receptors or synthetic molecules (blockers).(ABSTRACT TRUNCATED AT 250 WORDS)